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(57) Abstract 

A remote data acquisition and transmission system and method are disclosed. A plurality of application controllers arc interfaced 
with remote equipment from which operation data is acquired by the application controllers. The application controllers communicate with 
an application host via a local area network, and the application host can communicate with a network operations center using a wide area 
network interface. In one embodiment, each application controller interfaces with remote equipment that comprises a vending machine. 
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REMOTE DATA ACQUISITION AND 
TRANSMISSION SYSTEM AND METHOD 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates in general to the 
field of remote data acquisition. More particularly, the 
present invention relates to a remote "data acquisition 
5 and transmission system and method and, specifically, 
such a system for monitoring and control of vending 
machines . 

BACKGROUND OF THE INVENTION 

10 Over the past decade, vending machine manufacturers 

have developed new and innovative vending equipment in 
response to market needs and vending operator demands. 
These innovations have been, for the most part, adopted 
by the beverage vending industry. This trend has been 

15 influenced by the accelerating rate of technological 
innovation in the electronic and electro-mechanical 
component industry. The availability of new technologies 
has given vending machine manufacturers the tools . to 
address many of the requirements of vending operators. 

20 Advances in electronics are now enabling the use of 
computer controls and data acquisition systems directly 
inside the vending machine. Some of the latest vending 
machines now make it possible for vending machine 
operators to download sales, inventory, and machine 

25 health information on-site onto portable computers. 

Although these computerized systems make it easier 
for operators to gather and analyze data, they generally 
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do not provide the real time capabilities that are needed 
to make a major impact on their vending operations . 

There currently exist some remote data capture 
systems in the vending industry. Examples of such 
5 systems include the systems disclosed in U.S. Patent Nos. 
5,608,643; 4,766,548 and 4,412,292. Most of the 

conventional systems make use of point-to-point data 
acquisition systems that use a wireless data transmission 
system to receive and send information from/to individual 

10 vending machines. Some of the systems use wire-line data 
transmission systems (e.g. telephone lines) instead of a 
wireless one. The wireless point-to-point systems are 
hampered by the relatively high cost of long-range 
wireless transceivers at each of the vending machines. 

15 Further, the systems that implement long-range wireless 
transceivers at each vending machine have a severe 
limitation in that they cannot be made to function 
properly in locations that do not have a clear RF path to 
the central base station outside the building, perhaps 

20 even miles away. For example, if a vending machine is 
located deep inside a building the ability to 
transmit/receive data to/from the outside of the building 
is hampered by . the signal attenuation caused by the 
building's structure. On the other hand, the wire-line 

25 systems suffer from high infrastructure costs given that 
dedicated wire must be drawn to each vending machine in 
order to create the point-to-point data * link. 
Establishing a wire-line system is often a difficult task 
and frequently limits the ability to move associated 

30 vending machines from one location to another location. 
Thus, these conventional remote data capture systems 
generally do not adequately fill the needs of vending 
machine operators . 
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SUMMARY OF, THE INVENTION 

In accordance with the present invention, a remote 
data acquisition and transmission system is disclosed 
5 that provides advantages over previously developed remote 
data acquisition systems. In one embodiment, the remote 
data acquisition and transmission system is for 
monitoring and control of vending machines. The remote 
'data acquisition and transmission system allows vending 
10 machine operators to gather data from the field without 
having to manually retrieve the data from the vending 
equipment and to transmit data to the field such as price 
changes without having to visit each vending machine. 
This ability will generally lead directly to improved 
15 sales and lower operational costs by enhancing a 
manager's ability to direct operations and react quickly 
in order to correct problems. 

According to one aspect of the present invention, 
the system comprises one or more application controllers 
20 and an application host. The application controller,, or 
controllers are interfaced with remote equipment from 
which operation data may be acquired and information 
transmitted thereto by each application controller. Each 
application controller communicates with an application 
25 host via a local area network, and the application host 
can communicate with a network operations center using a 
wide area network interface. The system may include a 
local area network (LAN) with one unit and its associated 
application host or multiple units and associated 
30 application hosts. 

According to another aspect of the present 
invention, a remote data acquisition and transmission 
system is provided for vending machines. This system 
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comprises a plurality of application controllers. Each 
application controller, interfaces, via a serial interface 
to a vending machine controller, with a vending machine 
from which operation data is acquired by the application 
.5 controller. The system may ,also comprise an application 
host that communicates with the application controllers 
via a local area network. The application host comprises 
a wide area network interface for communicating with a 
network operations center. The network* operations center 

10 communicates with the application host via a wide area 
network to receive the operation data acquired by the 
application controllers and to manage outgoing messages 
and/or data. Further, the application controllers and 
the application host operate to autoconf igure the local 

15 area network upon initialization, and the application 
controllers operate as relays when necessary to establish 
communication between the. application host and other 
application controllers. In addition, the network 

operation center maintains a database storing the 

20 operation data and providing secure third party access to 
the database. 

According to a further aspect of the present 
invention, a method is provided for remote data 
acquisition and transmission. The method includes 

25 interfacing a plurality of application controllers with 
remote equipment from which operation data is acquired by 
the application controllers. The method further includes 
communicating between an application host- and the 
application controllers via a local area network, and 

30 communicating between the application host and a network 
operations center using a wide area network interface. 
Technical advantages of this embodiment of the present 
invention include the use of local wire-line and/or 
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local-area wireless transmissions to implement a local 
area network (LAN) between multiple vending machines. 
This provides a remote data acquisition system for 
vending machines that overcomes the limitations of 
5 current point-to-point systems by establishing a low-cost 
LAN that can then communicate externally using a long- 
range wireless or wire-line communication system. For 
example, a narrowband PCS wireless link (e.g., wireless 
two-way paging network) can be used between a remote 

10 vending machine LAN and a network operations center to 
establish an efficient and low-cost wide area network 
(WAN) which connects remote LANs together to form a 
larger network. 

Additional technical advantages should be readily 

15 apparent from the drawings and description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the present 
invention and advantages thereof may be acquired : by 
20 referring to the following description taken ..in 
conjunction with the accompanying drawings, in which like 
reference numbers indicate like features, and wherein: 

. FIGURE 1 is .. a functional block diagram of one 
embodiment of a remote data acquisition system for 
25 vending machines according to the present invention; 

FIGURE 2 is a functional block diagram of one 
embodiment of an application controller and its interface 
with vending hardware according to the present invention; 

FIGURE 3 is a functional block diagram of one 
30 embodiment of an application host according to the 
present invention; 
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FIGURE 4 is a functional block diagram' of one 
embodiment of a network operations center according to 
the present invention; 

FIGURE 5 is a functional block diagram of one 
5 embodiment of a client WAN interface according to the 
present invention; and 

FIGURE 6 is a functional block diagram of one 
errj^odi-ent of a wireless local area network 
implementation architecture according to the present 
10 invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The preferred embodiment of the present invention 
and its advantages are best understood by referring to 

15 FIGURES 1-6 of the drawings, like numerals being used for 
like and corresponding parts of the various drawings, 

FIGURE 1 . is a functional block diagram of one 
. embodiment of a remote data acquisition system for 
vending machines, indicated generally at 10, according to 

20 the present invention. In general, system 10 of FIGURE 1 
communicates information from a vending site 12 
externally over a wide area wireless or wire-line network 
and internally over a local area wireless or wire-line 
network. As shown, the local area network at vending 

25 site 12 can be referred to as a vendor interrogation IAN 
subsystem (VIL) . Vending site 12 may include only one 
vending machine 14 or a plurality of vending machines 14. 
Each vending machine 14 may include vending hardware and 
inventory 16 for performing vending functions and 

30 electronically tracking some vending information. 
Vending machines 14 may provide various types of products 
to customers such as soft drinks, snacks, etc. 
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According to the present invention, each vending 
machine 14 may include an application controller 18 
coupled to and interfacing with vending hardware and 
inventory 16. Many vending machines 14 are equipped with 
5 electronics for controlling, vending operations as well as 
tracking some vending events such as money received, 
change given and number of vends from each slot. 
Application controllers 18 can communicate with such 
embedded electronics as well as be equipped to directly 
10 sense other vending events and vending equipment 
parameters (e.g. compressor performance). Application 
controllers 18 can also communicate with one another and 
the application host 22 via onboard wire-line interfaces 
or wireless transceivers using wire-line or wireless 
15 transmissions respectively. 

The term "wire-line transmissions" is used to refer 
to all types of electromagnetic communications over 
wires, cables, or other types of conduits. Examples of 
such conduits include, but are not limited to, metal 
20 wires and cables made of copper or aluminum, fiber-optic 
lines, and cables constructed of other metals or 
composite materials satisfactory for carrying 
electromagnetic signals. Wire-line transmissions may be 
conducted in accordance with teachings of the present 
25 invention over electrical power lines, electrical power 
distribution systems, building electrical wiring, 
conventional telephone lines, T-l lines, T-3 lines, ISDN 
lines, ADSL, etc. 

The term ^wireless transmissions" is used to refer 
30 to all types of electromagnetic communications which do 
not require a wire, cable, or other types of conduits. 
Examples of wireless transmissions for use in local area 
networks (LAN) include, but are not limited to, radio 
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frequencies, especially the 900 MHZ and 2.4 GHz bands, 
infra-red, and laser. Examples of wireless transmissions 
for use in wide area networks (WAN) include, but are not 
limited to, narrowband personal communications services 
5 (PCS), broadband PCS, circuit switched cellular, and 
cellular digital packet data (CDPD) , etc. 

Together, application controllers 18 and 
application host 22 form a LAN supported by the wire-line 
and/or wireless transmissions 20. In addition, 

10 application controllers 18 can also act as repeaters in 
case application host 22 cannot directly communicate with 
a particular application controller 18 while another 
application controller 18, which does have an established 
communication link with application host 22, can directly 

15 communicate. 

Application host 22 acquires data captured by 
application controllers 18 and can package and 
communicate that data across an external network 24 using 
a wide area network (WAN) interface. Application host 22 

20 can be installed together with application controller 18 
inside a vending machine or housed separately in another 
location. In the event that the application host 22 is 
placed inside a vending machine together with an 
application controller 18, it is possible to share some 

25 of the electronic components between them, the LAN 
transceiver for example, in order to reduce the cost of 
the hardware. In this case, the application host 22 and 
application controller 18 inside the same vending 
machine, would communicate with each other over a 

30 'hardwired interface between the two components. 
Alternatively, the application host 22 and application 
controller 18 can be designed to be a single integrated 
component within a vending machine. Furthermore, an 
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application host 22 can be used whose function consists 
of solely monitoring the application controllers 18. For 
example, such an application host 22 could take the form 
of a hand-held portable computer 23 to be carried by 
5. service or delivery personnel in order . to query the 
application controllers 18 without having to interact via 
the WAN interface. 

The WAN interface 22 can be implemented in one of a 
number of ways. ' In particular, WAN interface 22 is 

10 designed to support a wide area network 24 that can be 
implemented via wire-line or wireless transmissions. If a 
wireless narrowband PCS paging network is used to 
implement the WAN, messages from application host 22 can 
be communicated as digital messages through the pager 

15 network and stored in one or more dedicated message 
mailboxes provided by the wireless network operator. 
These mailboxes can be securely accessed, for example, 
through an Internet-based connection. " ^ 

As shown in FIGURE 1, a network operations center 

20 (NOC) 2 6 communicates with one or more vending sites JL2 
across wide area network 24. As mentioned,, in one 
implementation, network operations center 26 can access 
mailboxes that store message transmitted by application 
hosts 22 at vending sites 12. In the embodiment of 

25 FIGURE 1, network operations center 2 6 includes a NOC 
control 28 that communicates with wide area network 24 
through a WAN inter face • 29 . NOC control 28 can receive 
data acquired from and transmit data to vending sites 12, 
process the data and store the data into a database 30. 

30 NOC control 28 can also perform instant alert paging, 
direct dial alarms and other functions to provide real 
time notification to a vending operator upon the 
occurrence of certain events (e.g., out-of-stock, power 
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outage, vandalism, etc.). NOC control 28 can also 
provide third party transaction processing such as 
allowing queries on database 30. The WAN interface 29 
between NOC control 28 and the wide area network 24 can 
5 be implemented through the use of either wire-line or 
wireless transmissions . 

At network operations center 26, a client access 
point 32 provides access from a client interface 
subsystem (CI) 34 across external network 24. in one 

10 implementation, client access point 32 can be a web-based 
interface allowing user access from a client computer 
across a network such as the Internet. Other 
implementations include providing a direct-dial 
connection between client interface subsystem 34 and 

15 client access point 32. Once connected, a user can use 
client interface subsystem 34 to obtain information from 
database 30 based upon data acquired from vending sites 
12. Further, users can be provided with extended 

services such as trend information developed by mining 

20 and analyzing database 30. 

According to the present invention, system 10 of 
FIGURE 1 combines a number of technologies to provide 
technical advantages in the area of vending machine 
management and to overcome existing problems with 

25 conventional remote data acquisition systems for vending 
machines. As mentioned above, some conventional remote 
data acquisition systems employ - a point-to-point wireless 
communication link to retrieve information from and send 
information to a plurality of remote devices. Further, 

30 wide-area networks (WAN) are often formed from a 
plurality of local area networks ' (LANs) , and such LANs 
are often interconnected using a wire-line or wireless 
data transmission system. In other technical areas, 
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wire-line and wireless transceivers have been used for 
local area network communication. For example, power 
line networks are used in a variety of applications such 
as in the implementation of "smart building" functions, 
5 including the systems disclosed in U.S. Patent Nos . 
3,976,264 and 4,763,104. Yet wire-line and wireless LAN 
communications have generally not been implemented for 
purposes of data acquisition or vending machine 
management. In particular, conventional vending machine 
10 management systems do not use wire-line and/or wireless 
transceivers for local interconnection of data 
acquisition and control devices as does system 10 of 
FIGURE 1. 

FIGURE 2 is a functional block diagram of one 

15 embodiment of the interface between application 
controller 18 and vending hardware and inventory 16 
according to the present invention. In general, 

application controller 18 interfaces to the internal 
systems of . vending machine to perform data acquisition 

20 and control functions and to provide a wire-line and/or 
wireless data communication transceiver for establishing 
a communication link with application host 22 (FIG. 1) . 
As shown, vending hardware 16 can include .electro- 
mechanical components 50, some of which are coupled to 

25 and interface with a vending machine controller (VMC) 54. 

Application controller 18 interfaces with vending 
hardware 16. As shown, this interface can include a 
serial interface 56 (e.g., Multi-Drop Bus or DEX Port) 
that communicates with VMC 54 using a standard data 

30 protocol (e.g. DEX/UCS) implemented by many conventional 
vending machines . The interface can also include direct 
sensing of components 50 using digital sensors 58 and 
analog sensors 60. Analog sensors 60 can be coupled to 
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analog-to-digital (A/D) converters 62 to convert analog 
measurements to digital signals. A central 

microprocessor or microcontroller 64 can be coupled to 
and interface with, serial interface 56, digital sensors 
5 58 and A/D converters 62 to acquire data relating to the 
operation of vending hardware 16. Application controller 
18 also can include RFID transceiver device 65 that can 
directly scan inventory 16 in order to obtain inventory 
readings. For example, RFID 65 could generate a radio 

10 signal that is received by passive transponders attached 
to inventory items. These transponders can then reply 
with unique identifiers to the application controller 18 
to determine exact inventory levels. 

Microprocessor 64 can communicate inventory, event 

15 and other data using a wire-line or wireless LAN 
transceiver 66 that sends the data via wire-line or 
wireless transmissions respectively. As discussed above, 
microprocessor 64 can transmit/receive data to/from an 
application host located at the vending site or to/from a 

20 hand-held portable computer acting as an application 
host. Microprocessor 64 can also communicate with an 
electronic lock driver 69 which interfaces with an 
electronic lock 71. In the event that an application 
controller is collocated with an application host within 

2 5 a vending machine, then the two can communicate using a 
hardware interface bus 67 which allows the two devices to 
share electronic components, for example, the LAN 
transceiver 66. 

Further, as shown, application controller 18 may 

30 include various types of memory units such as random 
access and read-only memory (RAM/ROM) 70, FLASH memory 
and/or Electrically Erasable/Programmable read-only- 
memory (Flash memory/EEPROM) 72 for storing application 
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code and vending data. The Flash memory can be remotely 
programmed using the LAN and/or the WAN in the event that 
its data becomes corrupted or requires upgrade. The 
present invention is not limited to any specific type of 
5 memory unit. Further, application controller 18 may 
include a power supply 68, a backup battery 74 as well as 
a heater 76 (if needed) . 

FIGURE 3 is a functional block diagram of one 
embodiment of application host 22 according to the 

10 present invention. In general, application host 22 can 
communicate with application controllers 18 and can 
communicate externally to establish a link with a remote 
computer, thus enabling the formation of the WAN. In the 
embodiment of FIGURE 3, application host 22 includes a 

15 microprocessor 80 that communicates -with application 
controllers 18 using a LAN transceiver 82. This 
communication, for example, can involve wire-line and/or 
wireless transmissions depending upon the operating 
characteristics of LAN transceiver 82. Application host 

20 22 can also communicate with an application controller 18 
using a. hardware interface, bus 84. For example, this 
connection can be used in the case where application host 
22 is collocated inside a vending machine together with 
an application controller. 

25 Microprocessor 80 can receive data captured by 

application controllers 18, process the data and store 
the data in a mass storage device 86 (e.g., hard drive, 
solid-state recorder, FLASH memory) . Microprocessor 80 
can then retrieve data from storage device 8 6 . and 

30 communicate data externally using a WAN wireless 
transceiver 92 or WAN wire-line interface 94 
communicating via wireless or wire-line transmissions 
respectively. In particular, wireless transceiver 92 can 
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be used to implement a digital paging network based 
communication scheme across a narrowband PCS network as 
mentioned above. Application host 22 can also include 
random access and read-only memory (RAM/ROM) 96 and/or 
5 FLASH memory 98 for storing application code and vending 
data- The Flash memory can be remotely programmed using 
the WAN in the event that its data becomes corrupted or 
requires upgrade. The present invention is not limited 
"to any specific type * of memory ' unit. • Further, 

10 application host 22 can include a power supply 104, a 
back-up power source 100 (e.g., battery) as well as a 
heater 102 (if needed) . Some of the components of 
application host 22 may be unnecessary if application 
host 22 and an application controller 18 are interfaced 

15 directly inside a vending machine. 

FIGURE 4 is a functional block diagram of one 
embodiment of network operations center 26 according to 
the present invention. As shown, network interface 29 
can include various interface devices such as a WAN wire- 

20 line interface 110 or WAN wireless transceiver 112 
communicating via wire-line or wireless transmissions 
respectively. These interface devices support 

connections to external network 24 and communicate 
internally with a network abstraction and data routing 

25 unit 116. Unit 116 can route data to NOC control 28 or 
client access point 32 as appropriate. NOC control 28 
can include one or more device monitoring and control 
units 118 and transaction servers 119 that have access to. 
. a NOC database 30. Database 30 can include a database 

30 query brokerage engine 120 connected to a DBMS 122. 
Client access point 32 can include a client access server 
124 that also has access to database 30 through 
transaction server 119. Transaction servers 119 can 
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operate to receive data acquired from remote- vending 
mrtc:.:nes, store and maintain data in database 30, and 
provide access to database 30. Client access point 32 
can operate to support client access to network 
5 operations center 26 and database 30. ... 

FIGURE 5 is a functional block diagram of one 
embodiment of the client interface 34 according to the 
present invention. As shown, client interface 34 can 
include* a WAN interface 130, a user terminal 132 and a 

10 database 134. WAN interface 130 can have a number of 
interface devices for supporting connections to the wide 
area network 24. These may include a WAN wire-line 
interface 136 or WAN wireless transceiver 138 
communicating via wire-line or wireless transmissions 

15 respectively. Network interface 130 is connected to user 
terminal computer 132 via a network abstraction and data 
routing unit .140.. User terminal 132 can include a user 
applications and database middleware 142 and a graphical 
user interface 143. User terminal 132 can also -be 

20 connected to database 134 which can include a database 
query brokerage engine software 144 and a database 
management system (DBMS) 14 6. 

User terminal 132 can provide a local user with a 
graphical user interface 143 to accomplish a connection 

25 to client access point 32 of network operations center 
26. Database 134 can locally store information obtained 
from network operations center 26 regarding the user's 
vending machine operations. Further, the user 

applications and database middleware 142 can allow 

30 communication with existing legacy applications that the 
user may have. Further, graphical user interface 143 can 
be a web browser-type interface. In this case, user 
terminal 132 could be a computer with a web browser and 
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an Internet connection provided by the network interface 
130. 

FIGURE 6 is a functional block diagram of one 
embodiment of a wireless local area network 
5 implementation architecture, indicated generally at 150, 
according to the present invention. In architecture 150, 
an application host 152 is responsible for creating, 
maintaining and supervising a LAN on which application 
controllers 154, 156 and 158 reside. Application host 

10 152 is also responsible for transmitting and receiving 
information to and from WAN 160. In the illustrated 
embodiment, WAN 160 is implemented using a two-way 
narrowband PCS network. It should be understood that 
other WAN technologies could also be used, including 

15 POTS, ADSL, ISDN, wideband PCS, circuit-switched 
cellular, CDPD, FrameRelay, etc. As shown in FIGURE 6, 
application controllers 154, 156 and 158 can act as a 
network node or as a network node and a relay. 

In FIGURE 6, application host 152 operates to route 

20 queries directed to application controllers 152, 154 and 
158 and stores vending machine data transmitted by 
application controllers 154, 156 and 158 on the LAN. As 
in the case of application controllers 154, 156 and 158, 
application host 152 can sit on either a wire-line (e . g. 

25 power line, Ethernet, POTS, etc.) or wireless (e.g. RF or 
IR) LAN using the appropriate interface and/or 
transceiver. If application host 152 is incapable of 
communicating with a specific application controller 154, 
156 and 158 because of attenuation and/or noise on the 

30 network, application host 152 can request another 
application controller 154, 156 and 158 to route the data 
to/from the application controller 154, 156 and 158 which 
is out of range. 
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Creation and maintenance of ■ the network by 
application host 152 can be conducted in any number of 
ways. One such straightforward approach is discussed 
below. At activation, application host 152 can transmit 
a broadcast signal requesting all application controllers 
154, 156 and 158 to respond. Application host 152 can 
then build a table of application controllers 154, 156 
and 158 in communication range. Application host 152 can 
then send a . broadcast message requesting that each 
application controller 154, 156 and 158 in turn transmit 
a broadcast message requesting a response from all other 
application controllers 154, 156 and 158 in their 
communication range so each of the application 
controllers 154, 156, and 158 can create its own table. 
The information in these tables will be transmitted to 
application host 152. Application host 152 will then 
compare its initial table with all the tables sent in by 
the individual application controllers 154, 156 and 158. 
Application host 152 can then identify any application 
controllers 154, 156 and 158 that are not within its own 
primary network perimeter (communication range) and will 
build a routing table for application controllers 154, 
156 and. 158 not in communication range. This routing 
information will then be transmitted to each application 
controller 154, 156 and 158 on a relay (routing) path. 
From then on, data being transmitted to an application 
controller 154, 156 and 158 outside of application host 
152 f s primary network perimeter will contain appropriate 
routing information, and vice-versa. This type of 
network does not preclude the possibility of any single 
application controller 154, 156 and 158 being totally out 
of network coverage but does provide for a plug-and-play 
network creation process for those machines within 
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primary and secondary network boundaries. Application 
controllers 154, 156 and 158 completely out of range may 
heed to be moved to a more suitable location. 

One example of multiple relay capabilities provided 
5 by the present, invention is shown in FIGURE 6. By 
establishing a remote data acquisition and transmission 
system incorporating teachings of the present invention, 
there is no architectural limit as to the number of 
relays that can be implemented between the application 

10 host and any particular application controller. 

In architecture 150 of FIGURE 6, application host 
152 can store a copy of the firmware for application 
controllers 154, 156 and 158 in the event that the copy 
on an application controller 154, 156 and 158 becomes 

15 corrupted or needs to be updated for some reason. As 
with application controllers 154, 156 and 158, 
application host 152 can also contain special bootstrap 
firmware that will allow it to boot up and rewrite the 
contents of its own firmware. The bootstrap code will 

20 signal that application host 152 requires new firmware, 
and the appropriate software will be sent to it over the 
WAN interface. This code will then be written to the 
Flash memory to allow application host 152 to perform the 
update . 

25 in general, the present invention provides a remote 

data acquisition system for monitoring and control of 
vending machines that includes a- computer controlled 
application host located at vending sites. The host can 
include a wire-line interface, or wireless transceiver 

30 through which a communication link with a remote computer 
can be established. The host can also include a wire- 
line interface and/or wireless transceiver through which 
the host can communicate with a plurality of vending 
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machines at the vending site. Each vending machine can 
include a microprocessor controlled set of electronics 
that performs the actual data acquisition functions from 
the vending machine and that interfaces with a wire-line 
5 interface or wireless communication transceiver for 
establishing a link to the vending site host computer. 

In the above embodiments, an application host 
controls operations at each vending site. In general, 
the application host can be implemented by software 

10 executing on a computer system that interfaces both to 
the vending machines on the LAN and the external network. 
In one embodiment/ the software will have a number of 
software modules or objects that perform the various 
functions of the application host. The application 

15 controllers can also be implemented by executing software 
which will have a number of software modules or objects 
that perform the various functions of the application 
controllers. 

Although the present invention has been described in 
20 detail, it should be understood that various changes, 
substitutions and alterations can be made thereto without 
departing from the spirit and scope of the invention. 
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WHAT IS CLAIMED IS : 

1. A remote data acquisition and transmission 
system, comprising: 

a plurality of application controller, each 
5 application controller interfacing with remote equipment 
from which operation data is acquired by the application 
controller; and 

an application host communicating with the 
application controllers via a local area network, the 
10 application host comprising a wide area network interface 
for communicating with a network operations center. 

2. The system of Claim 1, wherein: 

the local area network is supported by wireless 
15 transmissions; and 

the application host and each application controller 
comprise a wireless LAN transceiver for communicating via 
the local area network. 

20 3. The system of Claim 1, wherein: 

the local area network is supported by wire-line 

transmissions; and 

the application host and each application controller 

comprise a wire-line LAN transceiver for communicating 
25 via the local area network. 

4. The system of Claim 1, whereih at least one of 
the application controllers operates as a .relay for 
another application controller for communications to the 
30 application host. 
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5. The system of Claim 4, wherein the application 
controllers and the application host operate to 
autoconf igure the local area network upon initialization. 

6. The system of Claim 5, wherein the 
autoconf iguration comprises application controllers 
operating as relays when - necessary to establish 
communication between the application host and other 
application controllers . 

7. The system of Claim 1, wherein the application 
host is directly connected to and associated with one of 
the application controllers. 

15 8. The system of Claim 1, wherein the wide area 

network interface of the application host comprises a WAN 
wireless transceiver. 

9. The system of Claim 8, wherein the WAN wireless 
20 transceiver communicates across a digital paging network. 

10. The system of Claim 1, wherein the wide area 
network interface of the application host comprises a WAN 
wire-line interface . 

25 

11. The system of Claim 1, wherein each application 
controller interfaces with remote equipment that 
comprises a vending machine. 

30. 12. The system of Claim 11, wherein each 

application controller interfaces with the vending 
machine via a serial interface to a vending machine 
controller . 
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13. The system of Claim 12, . wherein each 
application controller interfaces via a serial interface 
comprising a vending machine multi-drop bus. 

5 

14. The system of Claim 11, wherein the operation 
data acquired by each vending machine comprises product 
dispensing and inventory data.- 

10 15. The system of Claim 11, wherein the operation 

data acquired by each vending machine comprises equipment 
status data . 

16. The system of Claim 1, further comprising a 
15 network operations center communicating with the 

application host via a wide area network to receive the 
operation data acquired by the application controllers. 

17. The system of Claim 16, wherein the network 
20 operation center maintains a database storing the 

operation data and provides secure third party access to 
the database. 

18. The system of Claim 17, wherein the secure 
25 third party access is provided via a web browser 

connecting across an internet based network. 
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19. A remote data acquisition and transmission 
system for vending machines, comprising: 

■ a plurality of application controllers, each 
application controller interfacing with a vending machine 
5 controller of a vending machine from which operation data 
is acquired by the application controller; 

an application host communicating with the 
application controllers via a local area network, the 
application host comprising a wide area network interface 
10 for communicating with a network operations center; and 

the network operation center communicating with the 
application host via a wide area network to receive the 
operation data acquired by the application controllers; 

the application controllers and the application host 
15 operating to autoconf igure the local area network upon 
initialization, the application controllers operating as 
relays when necessary to establish communication between^ 
the application host and other application controllers; 
and 

20 the network operation center maintaining a database 

storing the operation data and providing third party 
access to the database. 

20. The system of Claim 19, wherein: 
25 the local area network is supported by wireless 
transmissions ; and 

the application host and each application controller 
" comprise a wireless LAN transceiver for communicating via 
the local area network. 
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21. The system of Claim 19, wherein: 

the local area network is supported by wire-line 
transmissions; -and 

the application host and each application controller 
5 comprise a wire-line LAN transceiver for communicating 
via the local area network. 

22. The system of Claim 19, wherein the application 
host is directly connected to and associated with one of 

10 the application controllers. 

23. The system of Claim 19, wherein the wide area 
network interface of the application host comprises a WAN 
wireless transceiver . 

15 

24. The system of Claim 23, wherein the wireless 
transceiver communicates across a digital paging network. 

25. The system of Claim 19, wherein the wide area 
20 network interface of the application host comprises a WAN 

wire-line interface. 

26. The system of Claim 19, wherein -each 
application controller interfaces via a serial interface. 

25 

27. The system of Claim 19, wherein the operation 
data acquired by each vending machine comprises product 
dispensing and inventory data and cash levels. 

30 28. The system of- Claim 19, wherein the operation 

data acquired by each vending machine comprises equipment 
status data. 
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29. The system of Claim 19, wherein the third party 
access is provided via a web browser connecting across an 
internet based network. 

30. The system of Claim 19 further comprising 
operation data communicated to each vending machine 
including configuration information, firmware and other 
information used to operate the vending machine. 
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31. A method for remote data acquisition and 
transmission, comprising : 

interfacing at least one of application controller 
with remote equipment from which operation data is 
5 acquired by the application controller; 

communicating between an application host and each 
application controllers; and 

communicating between the application host and a 
network operations center using a wide area network 
.10 interface. 



32. The method of Claim 31 further comprising: 
interfacing at least two of the application controllers 
with respective remote equipment; and 

15 communicating between the application host and the 

application controllers via a local area network. 

33. The method of Claim 32, wherein communicating 
via the local area network is supported by wireless 

20 transmissions using wireless LAN transceivers. 

34. The method of Claim 33, wherein communicating 
via the local area network is supported by transmissions 
over a wire-line interface using wire-line LAN 

25 transceivers. 



35. The method of Claim 34, further comprising 
operating at least one of the application controllers as 
a relay for another application controller for 
30 communications to the application host. 
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36. The method of Claim 35, further comprising 
auiyconf iguring the local area network upon 
initialization. 

37. The method of Claim 36, wherein the 
autoconf iguring comprises application controllers 
operating as* relays when necessary to establish 
corjnunication between the application host and other 
application controllers. 

38. The method of Claim 31, further comprising 
directly connecting the application host with at least 
one of the application controllers. 



15 39. The method of Claim 31, wherein communicating 

between the application host and a network operations 
center . uses a wide area network interface comprising a 
WAN wireless transceiver. 

20 40. The method of Claim 39, wherein the WAN 

wireless transceiver communicates across a digital paging 
network . 

41. The method of Claim 31, wherein communicating 
25 between the application host and a network operations 

center uses a wide area network interface comprising a 
WAN wire-line interface. 

42. The method of Claim 31, wherein each 
30 application controller interfaces with remote equipment 

that comprises a vending machine. 
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43. The method of Claim 42, wherein each 
application controller interfaces with the vending 
machine via a serial " interface to a vending machine 
controller. 

5 

44. The method of Claim 32 further comprising 
communicating firmware from the network operations center 
to the application host* 

10 45. The method of Claim 43 further comprising 

communicating the firmware from the application host to 
the application controller. 

46. The method of Claim 31, further comprising 
15 communicating between a network operation center and the 

application host via a wide area network to receive the 
operation data acquired by the application controllers. 

47. The method of Claim 46, further comprising,, at 
20 the network operation center, maintaining a database 

storing the operation data and providing secure third 
party access to the database. 

48. The method of Claim 47, wherein the secure 
25 third party access is provided via a web browser 

connecting across an internet based network. 
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49. An application controller for use as part of a 
remote data acquisition and transmission system, the 
controller comprising: 

a microprocessor connected with a memory unit; 
5 a number of sensors to acquire data and a serial 

interface connected with the microprocessor to provide 
data thereto from the sensors; 

a hardware interface bus for providing information 
to the microprocessor from other components of the 
0 system; 

a radio frequency identification transceiver for 
remote identification of an inventory of products; and 
a power supply. 

5 50. The application controller of Claim 49 further 

comprising a wireless LAN transceiver for communicating 
over a local area network via wireless transmissions. 

51. The application controller of Claim 49 further 
0 comprising a wire-line LAN transceiver for communicating 

over a local area network via wire-line transmissions. 

52. The application controller of Claim 49 wherein 
the power supply further comprises a battery backup. 

:5 

53. The application controller of Claim 49 further 
comprising a heater connected with the power supply. 

54. The application controller of Claim 49 further 
\0 comprising an electronic lock driver coupled with the 

microprocessor to communicate with an electronic lock. 
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55. The application controller of Claim 49 further 
comprising an application host having: 

a microprocessor connected with a memory unit; 

a mass data storage device connected to the 
• 5 microprocessor; and 

a hardware interface bus for providing information 
to the microprocessor from other components of the 
system. 

10 56. The application controller of Claim 55 further 

comprising a direct connection via the hardware interface 
bus with the application host. 

57. The application controller of Claim 55 further 
15 comprising a WAN transceiver forming a portion of the 
application host. 



BNSOOClD <WO ©94806SA1 t > 



WO 99/48065 PCT/US99/05983 

31 

58, An application controller for use as part of a 
remote data acquisition and transmission system for a 
vending machine, the controller comprising: 

a microprocessor connected with a memory unit; 
5 a number of sensors to acquire data and a serial 

interface connected with the microprocessor to provide 
data thereto from the sensors; 

a hardware interface bus for providing information 
to the microprocessor from other components of the 
10 system; 

a LAN transceiver for communicating over a local 
area network; and 

a power supply. 
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